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NOVEL CRYSTALLINE FORMS OF TE GASEROD MALEATE 

FIELD OF THE INVENTION 

5 The present invention relates to novel crystalline forms of tegaserod 

maleate, to processes for their preparation and to pharmaceutical compositions 
containing them. 

BACKGROUND OF THE INVENTION 

10 

EP Patent No. 0 442,378 describes, along with other compounds, the compound 
(D 



NH 




or.2-[(5-Methoxy-1H-indol-3-yl)methylene]-N-pentylhydrazinecarboximidamide, 
which has the generic name tegaserod and forms maleic acid salt (tagaserod 
maleate). Tegaserod and related compounds are serotonin 5HT 4 -receptor partial 
agonist and useful in the treatment of irritable bowel syndrome and other utilities 

20 as described in EP Patent No. 0 442,378. 

Crystalline forms of tegaserod maleate have not been reported in the 
literature and also, the preparation of tegaserod maleate has not been 
described. So, there is a need for stable polymorphs of tegaserod maleate for 
better pharmaceutical preparations. 

25 It has now been discovered that tegaserod maleate can be prepared in 

four different crystalline forms. 
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Thus the object of the present invention is to provide stable novel 
crystalline forms of tegaserod maleate, processes for preparing these forms 
and pharmaceutical compositions containing them. 



5 



DETAILED DESCRIPTION OF THE INVENTION 



In accordance with the present invention, there is provided a novel 
10 crystalline form of tegaserod maleate, designated as Form I, characterized by an 
x-ray powder diffraction pattern having peaks expressed as 20 at about 5.3, 5.9, 
6.4, 10.7, 16.1 and 26.8 degrees. Figure 1 shows typical Form I x-ray powder 
diffraction pattern. 

In accordance with the present invention, a process is provided for 
15 preparation of tegaserod maleate Form I. In this process, maleic acid is added to 
a solution of tegaserod free base in acetone and tegaserod maleate Form I is 
isolated from the mixture. Tegaserod maleate Form I may be isolated by usual 
t&ft-MqMZH U v- -Doling, partial removal of the solvent from the solution, adding 

20 > accordance with the present invention, an alternative process is 

provided for preparation of tegaserod maleate Form I. According to this process, 
tegaserod maleate is mixed with acetone and collecting tegaserod maleate 
Form I from the mixture by filtration. In this process any of the crystalline forms 
of tegaserod maleate may be used. 

25 In accordance with the present invention, there is provided a novel 

crystalline form of tegaserod maleate, designated as Form II, characterized by 
an x-ray powder diffraction pattern having peaks expressed as 20 at about 5.3, 
6.4, 6.9, 7.8, 8.7, 10.2, 10.8, 15.5, 16.8, 17.0, 19.5, 21.2, 21.7, 22.7 and 25.2 
degrees. Figure 2 shows typical Form II x-ray powder diffraction pattern. 

30 In accordance with the present invention, a process is provided for 

preparation of tegaserod maleate Form II. In this process, tegaserod maleate is 
dissolved in methanol and tegaserod maleate Form II is precipitated from the 
solution by adding acetonitrile. In this process any of the crystalline forms of 
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tegaserod maleate may be used may be used to prepare the solution in 
methanol. 

In accordance with the present invention, there is provided a novel 
crystalline form of tegaserod maleate, designated as Form III, characterized by 
5 an x-ray powder diffraction pattern having peaks expressed as 29 at about 7.0, 
7.9, 8.7, 10.2, 15.6, 15.9, 17.0, 19.5, 25.3 and 27.1 degrees. Figure 3 shows 
typical Form III x-ray powder diffraction pattern. 

In accordance with the present invention, a process is provided for 
preparation of tegaserod maleate Form III. In this process, maleic acid is added 
10 to a solution of tegaserod free base in methanol and the contents are 

maintained for about 30 minutes at about 20°C to 25°C and then the crystals are 
collected by filtration. 

In accordance with the present invention, another process is provided for 
preparation of tegaserod maleate Form III. According to this process, tegaserod 
15 maleate is dissolved in methanol and the solution is maintained for about 30 
minutes at about 20°C to 25°C and then tegaserod maleate Form III crystals are 
collected by filtration. 

In accordance with the present invention, there is provided a novel 
crystalline form of tegaserod maleate, designated as Form IV, characterized by 
20 an x-ray powder diffraction pattern having peaks expressed as 26 at about 6.9, 
8.0, 10.3, 16.5, 19.6, 20.4, 20.9, 22.0, 23.2, 25.4, 23-0 and 28.7 degrees. Figure 
4 shows typical Form IV x-ray powder diffraction pattern. 

In accordance with the present invention, a process is provided for 
preparation of tegaserod maleate Form IV. In this process, maleic acid is added 
25 to a solution of tegaserod free base in methanol and tegaserod maleate Form IV 
is precipitated by adding methylene dichloride or isopropyl alcohol. 

Tegaserod free base used in the above processes may be obtained by 
the procedures described in EP Patent No. 0 442,378. 

In accordance with the present invention, there is provided a 
30 pharmaceutical composition comprising crystalline form of tegaserod maleate 
and a pharmaceutical^ acceptable carrier. 

BRIEF DESCRIPTION OF T HE DRAWINGS 
Figure 1 is a x-ray powder diffraction pattern of tegaserod maleate Form I. 
Figure 2 is a x-ray powder diffraction pattern of tegaserod maleate Form II. 
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Figure 3 is a x-ray powder diffraction pattern of tegaserod maleate Form III. 
Figure 4 is a x-ray powder diffraction pattern of tegaserod maleate Form IV. 
x-Ray powder diffraction spectrum was measured on a Siemens D5000 x- 
ray powder diffractometer having a copper-Kct radiation. 

5 

The following examples further illustrate the invention. 

Example 1 

Tegaserod free base (10 gm) is dissolved in acetone (100 ml). Maleic 
10 acid (4 gm) is added to the solution and the contents are maintained for 1 hour 
at 25°C. The separated solid is filtered to give 12.5 gm of tegaserod maleate 
Form I. 

Example 2 

Tegaserod maleate Form II (5 gm) and acetone (70 ml) are mixed and 
15 refluxed for 1 hour and cooled to 25°C and filtered to give 4.8 gm of tegaserod 
maleate Form I. 

Example 3 

Tegaserod maleate Form I (10 gm) is dissolved in met*>«r^i f!0> \: •£ 

Acetonitrile (150 ml) is added to the solution and the conte " - 1 n^.v : >v ' • ir. -r-^-... . m 

20 reflux. The contents are then cooled to 25°C and maintained fc. < ■ ^es .^he$ v ift 
separated crystals are collected by filtration to give 9 gm of tegaserod maleate 
Form II. 



Example 4 

25 Tegaserod free base (10 gm) is dissolved in methanol (100 ml) and 

maleic acid (4 gm) is added to the solution. Then the contents are maintained for 
30 minutes at 25°C. Then the separated solid is filtered to give 13 gm of 
tegaserod maleate Form III. 

30 Example 5 

Tegaserod maleate (5 gm) is dissolved in methanol (50 ml) and the 
solution is maintained at 25°C for 30 minutes. The separated crystals are 
collected by filtration to give 4.8 gm of tegaserod maleate Form III. 
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Example 6 

Tegaserod free base (10 gm) is dissolved in methanol (50 ml), maleic 
acid (4 gm) is added and the contents are refluxed for 30 minutes and then the 
resulting solution is cooled to 25°C. Methylene dichloride (200 ml) is added and 
5 the contents are maintained for 30 minutes at 25°C. The separated solid is 
collected by filtration to give 13 gm of tegaserod maleate Form IV. 

Example 7 

Maleic acid (4 gm) is added to a solution of tegaserod free base (10 gm) 
10 in methanol (50 ml). The contents are maintained for 30 minutes at 25°C and 
isopropyl alcohol (150 ml) is mixed and contents are maintained for 30 minutes 
at 25°C. The separated solid is collected by filtration to give 12.5 gm of 
tegaserod maleate Form IV. 
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We claim: 

1. A crystalline tegaserod maleate Form I, characterized by an x-ray powder 
diffraction pattern having peaks expressed as 28 at about 5.3, 5.9, 6.4, 10.7, 

5 16.1 and 26.8 degrees. 

2. A crystalline tegaserod maleate Form I as defined in claim 1, further 
characterized by an x-ray powder diffraction pattern as in figure 1. 

3. A process for preparation of tegaserod maleate Form I as defined in claim 1, 
which comprises: 

10 a) adding maleic acid to a solution of tegaserod free base in acetone; and 
b) Isolating tegaserod maleate Form I. 

4. A process for preparation of tegaserod maleate Form I as defined in claim 1, 
which comprises mixing tegaserod maleate and acetone and collecting 
tegaserod maleate Form I by filtration. 

15 5. A crystalline tegaserod maleate Form II, characterized by ah x-ray powder 
diffraction pattern having peaks expressed as 20 at about 5.3, 6.4, 6.9, 7.8, 
8.7, 10.2, 10.8, 15.5, 16.8, 17.0, 19.5, 21.2, 21.7, 22.7 and 25.2 degrees. 
6. A crp^^hm teqpserod maleate Form II as defined in claim 5, further 
ch i ; : ^ ^ ~n x-ray powder diffraction pattern as in figure 2. 

20 7. A pi o^v .reparation of tegaserod maleate Form II as defined in claim 5, 
which comprises: 

a) dissolving tegaserod maleate in methanol; and 

b) precipitating tegaserod maleate Form II from the solution by mixing with 
acetonitrile; 

25 8. A crystalline tegaserod maleate Form III, characterized by an x-ray powder 

diffraction pattern having peaks expressed as 29 at about 7.0, 7.9, 8.7, 10.2, 

15.6, 15.9, 17.0, 19.5, 25.3 and 27.1 degrees. 
9. A crystalline tegaserod maleate Form III as defined in claim 8, further 

characterized by an x-ray powder diffraction pattern as in figure 3. 
30 10. A process for preparation of tegaserod maleate Form III as defined in claim 

8, which comprises: 

a) mixing maleic acid and a solution of tegaserod free base in methanol; and 

b) collecting the solid separated by filtration. 
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11. A process for the preparation of tegaserod maleate Form III as defined in 
claim 8, which comprises; 

a) dissolving tegaserod maleate in methanol; 

b) maintaining for about 30 minutes at about 20°C to 25°C; and 
5 c) collecting the solid separated by filtration. 

12. A crystalline tegaserod maleate Form IV, characterized by an x-ray powder 
diffraction pattern having peaks expressed as 29 at about 6.9, 8.0, 10.3, 
16.5, 19.6, 20.4, 20.9, 22.0, 23.2, 25.4, 28.0 and 28.7 degrees. 

13. A crystalline tegaserod maleate Form IV as defined in claim 12, further 
10 characterized by an x-ray powder diffraction pattern as in figure 4. 

14. A process for preparation of tegaserod maleate Form IV as defined in claim 
12, which comprises: 

a) mixing maleic acid and a solution of tegaserod free base in methanol; and 

b) precipitating tegaserod maleate Form IV by mixing with methylene 
15 dichloride or isopropyl alcohol. 

15. A pharmaceutical composition comprising crystalline form of tegaserod 
maleate and a pharmaceutical^ acceptable carrier. 

16. A pharmaceutical composition as defined in claim 15, wherein the crystalline 
form is tegaserod maleate Form I of claim 1 . 

20 17. A pharmaceutical composition as defined in claim 15, wherein the crystalline 
form is tegaserod maleate Form II of claim 5. 

18. A pharmaceutical compositions as defined in claim 15, wherein the 
crystalline form is tegaserod maleate Form III of claim 8. 

19. A pharmaceutical compositions as defined in claim 15, wherein the 
25 crystalline form is tegaserod maleate Form IV of claim 12. 
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